To the Editor: In reviewing recent studies on the Isk K+ channel, Toru Takumi (4, who discovered this intriguing protein, suggests that together with the M2 protein of influenza virus and phospholemman, Isk defines a new group of voltage-dependent channels with single transmembrane segments, His argument ignores the sequence homology between phospholemman and two other membrane proteins, the y-subunit of Na+-K+-ATPase and the cyhemolysin of Staphylococcus aureus. As pointed out by Palmer and colleagues (3), the y-subunit of Na+-K+-ATPase resembles phospholemman in the putative transmembrane domain (Fig. 1) .
Na+-K+-ATPase is an ATP-dependent ion transporter, rather than a voltage-gated channel, in which the functional role of the y-subunit is unclear (2) . In contrast, cu-hemolysin is a prokaryotic protein that forms hexameric pores in eukaryotic target cells (1) . The pores are large, exhibit weak ion selectivity, and are open at zero transmembrane potential. The homology between phospholemman and cu-hemolysin extends over a restricted region and might be dismissed had not this region (the glycine-rich loop) been implicated in pore function. During assembly, the loop becomes occluded and is inaccessible to proteases (6). Mutagenesis experiments suggest that the loop is either essential for a late step in assembly or for directing the formation of the transmembrane channel, conceivably by forming its lining (5). Therefore, phospholemman, the y-subunit of Na+-K+-ATPase, and cy-hemolysin are apparently functionally diverse but, at least at the level of amino acid sequence, structurally related membrane proteins. While grouping the Isk channel, the M2 protein, and phospholemman is reasonable on functional grounds, the extrapolation to structural similarity is unwise in the absence of compelling experimental evidence. In any event, the comparison made by Dr. Takumi is proving highly stimulating.
NOTE ADDED IN PROOF
Recent findings (Nature Land. 365: 850-852, 1993) suggest that phospholemman and the Isk protein play overlapping roles as activators of channel proteins, rather than form autonomous channels. Amino acid sequence alignment for a-hemolysin @HL, residues 118-1 SO), phospholemman (phol, residues 4-36) and the y-subunit of Na-K-ATPase (gamma, residues 5-37). Sites at which a-hemolysin is identical to (0) or resembles (0) phospholemman and/or ysubunit of Na-K-ATPase are shown in top line. Sites at which phospholemman is identical to (0) or resembles (0) the y-subunit of Na-K-ATPase are shown in bottom line. 
Reply
To the Editor: The homology between phospholemman and the ysubunit of Na+-K+-ATPase is interesting. However, it is unclear if these sequence similarities reflect functional similarities,
In addition, the cyhemolysin is a relatively larger polypeptide (33.2 kDa, 293 amino acids) and is secreted by Staphylococcus aureus as a water-soluble monomer (4). These points are different from others I discussed in the review (2) . The proposed role of glycine in this region would be rather exciting. The transmembrane domain of the Isk protein is also rich in glycine, although our mutagenesis study showed no effects of glycine substitution in the membrane-spanning region on the channel activity (3). Recently a spectroscopic study demonstrates that the transmembrane segment of the Isk protein plays a role both in the assembly and as a constituent of the pore formed by the protein (1) .
I would like to emphasize two points I described in the text (2) . First, in terms of functionally related "voltage-dependent channel," I proposed a new group of channels based on similar characteristics. Second, I specifically used the word, group, instead of family or superfamily to emphasize that they show no sequence similarities.
My intention was to introduce a new group of voltage-dependent channels. Fall 1994 anticipated tenure track vacancy at the assistant professor rank. Teaching responsibilities include teaching lectures and laboratories of human anatomy and physiology and general biology courses as needed, as well as development of computer-based laboratory exercises in human physiology. Minimum qualifications, doctorate in Biology with specialization in human anatomy & physiology, including broad general knowledge of human form and function. Knowledge and application of computer technology and laser disc resources in lecture and laboratory instruction in this field preferred. Grant award history desirable. Consideration will also be given to candidates who expect to complete all degree requirements by August 15, 1994 (necessary for appointment). Salary range is $36,000 to $40,000. Letter of application and resume, including the names and telephone numbers of three references, must be received by March 7,1994.
